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Abstract 



The present invention relates to a vertical type probe card, one of probe cards 
used for testing electrical characteristic of a micro electronic device when 
manufacturing the micro electronic device, and the method of manufacturing the vertical 
type probe card. The probe card of the present invention is manufactured by making 
an elastic material like a single crystal silicon into an elastic pin using micro electro 
mechanical system and by arranging the elastic pin on a substrate having etched groove. 
The probe card of the present invention can facilitate more probes in unit space than 
horizontal type probe cards of the related art. According to the present invention, if 
the number of probes increases, more devices can be tested simultaneously. Further, 
the length of the probe according to the present invention is short and uniform, so that 
electrical characteristic is excellent. 
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4:XKsemiconductor integrated circuit device)#2| S^l aJS^W (electrical 
circuit device)g M^'^ IDlOife Efe 3 ^011, £l = Heiia(lead frame)g 

Oiaev AlSOil Atgafe §Ui:)h AIS&UKtest station)Olffl, E 4011 3 JH^EB SIAIohaD 01 § 

r*§2J QI^Ol afe e^EX^| ?IIOIIH (wafer )fe^01i §^9 ^^21 4.Xf4t2| 251 3 § (Pad) A 

g xlxl8^o^ Aisstiia mmm aasfe saaoi ai^ sis :iie(io)oiDi. pg m 

Ufe iiieoii ssfafe ei!(ii)°s, 01 gsoi e 5011 aeIb^2^ aoi sia ^§ ai6f :S;XK7)oii 

Q. 

gS^^ = fe AlSSbl 212121 ffldlB(HEAD PLATE)(8)0II SjoH XlXiafe 4fgJ gSj pir2H SOll 

gs3f= ofeHOiife 5fa6!&.K 12)01 ?iximDi, ^fa iieis ^sgfSf(x, y ^ g^tf)a ^'^ig^s.Kz^ a 
i?)2i 3»aos §2!^ 4^ 2iE^ si5fao]2iD. 01 ^fs^iev ?ioii ^§ CH^ 4:XK7):'^ fesia. 

^§ Qi^ -jiXiB sta<ya.K)ii i2SAi3ife Ai5faa. n ^ defoi xsf 
5»o£ oisshd ^^E2l ^saf ^§ ai^f ^x^£l a§(6)oi ^xias^ sta. 3 ^ 
o£ olss^o1 ai6f iiiwsi a§(6)a°i a^oi ^oiue^ sta. 3 ^ Aissuife 

i a:i|2! ^S6l?l fle aiJI^! g^AISIfeCll, Ol E:>\^ ^§ S3e!(pogo 

^n)(9)g se^o^ sis ?ie(io)os seaa. 01 Jis-j^ieoiiAi jsm^^^ 

s^a a:'i m^m mm sis:»iboiiai gses. 3£i3 msmM ^§ ch^ oissm. 
3 ^ 4i»oiiAi U2fc a:»i2! e& <ysfe ?i2i ^^°s oigsioi aisshis agap. 

E 5(HI flIAia :?IS 4»S (horizontal type) Efe Iri;©! U^^( tungsten needle) J^^pl 

3 2w§ §s(5)3f ^^s^3^l 8^o^ Aissffe s^oia. sfxief siesj &e»i ^»2j siji a 

?S 5 5 bi^gaol 2ife s^E sia. c&£fAi gf^sj s>.e! uhMsi ^JHife □^ol^s 
□lau aiJioii cm^'Oi ^x[m saioii dH sesh 4=(»)e>e2i msm s^spi oiga. e& 
e^as □lAlls^ a§2i «a ?ixioii §a^5i a^sfE^ ^xlo^fe 5!e oigQ. 3£i3 i^S2l aopj 
"3 '^2f°j &i!2i aol:'^ cisdi, ^soi ^oiai ^szfej zf^oi sfoi. ski ^sa mi 
Ss' iJaoi mo\\j:)\ ^3 amei^iei saoi oisp. msiM atH^ ess sf/di^i: 

oil S£l (Rambus Dynamic Random Access Memory)2t aoi 3^°^ ^tSSIfe iLXfSl ^SOIIfe MgOl m:)\-s 
6ia. 

oia§^ see 3Hd8^3x^ PH^a 3aoi ^-^i gf^oia. m^s D\M\m pisoii oiipmfe 

3d0i:>|0ll as 4-21 MS Zt^oS mx\m 4- S13. gi!2J flOlE soffl. gnoi :>tfeoi §1 

S9IE°I a:?l^ ^^01 ¥4=3hP. 

^5.:. efsjoi S2^^ §g ^Xia eSOl S¥ 01^ i!i»21 s:)! a§(Pad)a S^E^ 

5H0t «VQfe 2!0ia E& 01011 2t2t2J SSOI 2^ 0|^2J SSS gfaiSKMOf &a. 

0 iaS SE oi6r2j e^s xiu3 sioiot oi mm\ ess :5ixi es e§s 4^^2i| 

SB2I SSEOIl D|Ali§h 2.ytiJ\ SUDiU ^§ ^X12| SS21 9lx|0|| 3.7i:>\ 2ife S 

5' Si §01 ±Jio\ ssa e^Efli fnoiai^F aasi s&8^xl 8t3 2f^^2j ?iggoi sife g^oiiE g 
s'^rkg A?gm« gel Ai«e 4- aa. oia§t a«ss ^^si mmsi m^t^i^s 

g3Ha 3aS Dl^ ^81 eia 4,961,052U 0!^ ^81 5.172.050, 3£I3 OR ^81 &S. 5.723.347= 

01 sia. 

5 i^SS fi^afe :>I31|2! ^S. 01IB Sa ^lat^ &S ^l^ll^ 2tEB 4=2|S gss »|Sf 
813, 0! gSS 5ieKsubstrate)^2| ?iX|Oil ^'^f^^^Z^^^^^.^I^^^o^^^'^l^ 

6 4- 2(01 Ot 

oiiiH gsa Aloioiife ¥S a#:'^ aoiot e& ess s!eH2j sehs ^aaoiot 

8KJ1, 3 31 = 21 §8Ha 4»S(0|i : 30eJS|2| S^)Se^ fflSOi SlOIOf ShD. 

c ie ^ USS 0II2J 8mom. e &S!^^Efe §2 :?ie(1) ?iOil &SS &S!(2)S 1 

3 Isa sBoirfe ^E?^ a& xiis(3)g at^Ai^j ^ dH<y(4)s sssjoi ai^faa. 
S A^^.^iffl giol ftl 4- sTfe SiK5)g atasiaa. E loiife exi 2:'H2| gsBg aAioia° 
='Qoii cttS -^ki ^roi^si gs§ aas 4-e sia. e 2^ e i# ^soiiai ^ 5!om. ^ 

01 esoi as^ss ^°3i:hi aa. 3 ed\^ ^§oi asaoi, as^ £ 2a eoi &s 

S QAI a2H2| SEHS ^SOI aCf 

s &a^^E2| gy^ei si^rgfas cfeif ac^. 

fi^afe eaa SEM XIB :>ie(substrate)(Otl» SB Sdi(glass), /die^e.(ceramic))OII fi^Sfe B 
3EM XIU &S IHS(OIIB MB B2S ^£IS ^OlttKsingle crystal silicon wafer))S 2!§eJ 
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&a one ga gCHSlKfusion bonding) SEfe S:?ia&(anoclic bonding)^ Mmmo\ ^S^l^^f- ^, 
-1£ITi"qaI saee ¥Sm ^^[m\ etching) SEfe 2i<!^<i^2|(dry etching)^ A^So^ 

MmmW Dues SSie^ iJ2^a(wet etching) SEfe 21f.'^3'^Jdry etchmg)B ^L^?°^^3,f 

^MS fli:Htfa H ^ □ ?iOil ±ffl Hi! a (sputtering). S^^^evaporation). S== Sjs^^^^s 




a 2e 2^5. E 2011 eWiE! SEIISt SO! SB(3). ^ ^§ Ol^^ ^»2J 

o£ SeI gg§ aeS i\^^o\ gssj &s gf^os esoii ^sfAm 4=£ sia^ 

S ^ a»£IS SSKX HS fldl ^aiWOI = ( tungsten silicide)» SSAIg 4=£ 

sicT 

g sgo| ^ii»e! si»g^a2i ^fwie wife qsj* sa. 

sal JwiBiej mesi I'leoii gfas aD^:'^s(polishing)& <iio>g^ff2i isgfsa I'isi ^ 

^ibllHB 10I1AI 5J\2i M0I2I g^^S P^6^D1 SES ^Ml 300E01IAI 600£ AlOlS m& 

laisenusSn bond)Ailia afe sss ^mi 200E0iiAi sooe mois s&i ^oii ioovoiiai 2ooovai 

0121 agfS ei:>ieK)f IhAOIIAI lOmAMOISJ a^Ut Sse^ sKX a^iaUCanodic bond)AI| 4=£ 

nam as^iJiJnaoKChemlcal mechanical polishing. CMP)S MS AlgSK)! ^dlSS aoi&a. SOt 

Al ^£ie2J ^WPI 500IIAI 500mOI3SDIEi M0l°l SlSlfe 2^01 e^Cf. 

lilA^pi enhanced CVD)S21 g^aS MSSfOI S^^ol^l. ^e|2| J^gps nfl@S §2|o| 

KOHsoMs ois& biMi^a ^2ias A^So^01 sohai sooDhoia^ aia Afoi°i aoi^ ^as #s 
^oi~A a^i &a gfao£ aPAi ^£ia mm soiiai soooioias oia aioisi a 

m feOIPI ?I5HA| §4:(boron)om 21 (phosphor us )S CIS ^gj(ion linplant)aaoiU gxH£IS°S S£l 

s gsoii s:>iAi9ife gss asAiij 4'E 2ia. 

x■.o^^lms Ai2}5Jb 2!S SOlU SS^, Efe UZ\E SSOI SB^OII AIS^^ 

it.KHF)U &gV^L»2!!(BHF)ge!J§§ AlgSIW AIS^^ -t' SiP. ?I2I M^' 0[±^S. 3eS2J 

S(gold)SS >:DIEIi!aom EJS! #S AfgS 4= 9ia. 

^Sa ATeH Is Is^jTiT hhIs s^i^a uHas la^ieaj gsoi ^as aoii ssai^ 
S^n Efe n eKHS, Efe §a :'ie« aesi^u n ui^oii ^m°^ s^Aia 4'E gicf. 
flints gsol ^sfaoi aife sas §a :>\bs sis:'iBoii gsfsa. nam aa ^le 9121 mm 

OIIAI SIS :?ie2| ggos iiXH aeKwlre bonding)!* a^AlgJP. 

01 mcMs 3° ^oi:ii oH^ e^sm OH? §gm?ii HHxiB mmm mmm Mx\m 4^ 

sloi cH-°i e^Efli a:)i5i m^m saioii ^§^^4- sife gs^^E2| nmoi 3^fe8^c^. 
g ^go, 5 gssi aopj S3 gssi 3:?pt gsspi inisoii ?4-& a:'i^ ^ 

as ^la ©S3IE2I fli2foi :)ife5ife 3ioia 

Is 3|XII1 ai^lOII. MSSOil ±^ ea(plastlc deforination)01 a^SIXI ^0^ gS9|E2l 4-301 SOI 

aafe aoia. 
a?» 1 

1. M=42l gSS QI4f 4i»2l as(pad Efe bonding pad)a ^§A|OII 8!»a3« dHSSfOf IQSAIgi 
&S9|ks^ ; 

sispie ?ioii api^ios aaa sa :'i»oi ssaoi a^i. aa j\b ess :7ia ^-j^fJ^ 

o^^A^ gsoi ass io3iaS oi m soi^f^ii aoi 9i^o\. ^t^isi ess sai'ie ?i2i 
2121 asos aiaoi oi mmmM ms ^^Es asa ^^E. 

a?er 2 

ni ISWl 2iO|A|, eaol ess ^laaCslngle crystal silicon)®^ &S ^^E. 

3 
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M 21f0il 910\M eS2| ED\ SEES Sf^AI^ ^^ISS 9§§ ^£IS Uldl OlS ^eiSOlU %mti 

SI moil sioiAi. gss gsfl asoiu atsH aess sai'ieoii usAia es9t= 

S?» 5 
6 

7 

SI 6S0II 910\M OlS ^2}(reactive ion etchino)Oi:HU 21^ <N2t( isotropic dry 

etch)oS a<N aSAiS M^S eS9hE. 

MgsKM fflies mm 3i=. 

Sl?» 9 

fliisoil sioiAi. gsol s^i^jos Ai£ ssiaoiAi gsJHsa^ :>ieoii mmso\ 

a?a 10 

HI isK>ll OJOIAI mmm g^eiOlU ^^IM^OIE( tungsten siliclde)S E3oMU. E 

?^AIS HiS}& ea 3tE. 

a?a 11 

HI isoii siWAi :>ieoii soi ?sms aoi siinu oisies saigoi flisra ga9iH. 
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